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BELLCOMM, INC.
955 L'ENFANT PLAZA NORTH, S.W. WASHINGTON, 0. C. 20024
SUBJECT: A Review of the Block II CM/SM DATE: November 1, 1968
Modifications Required for AAP -
Case 620 FROM: J. J. Gabrik

MEMORANDUM FOR FILE

This memorandum reviews the Block II spacecraft
subsystem modifications proposed for AAP and the requirements
which generated the modifications. The primary source of
data used for the review was the North American Rockwell
baseline configuration document SD 68-555A and the minutes
from the CM/SM baseline configuration review held at MSC
October 14-17.

Of the twenty-six Block II spacecraft subsystems
eighteen require modifications for AAP. Ten of the subsystems
require major modifications and the others only minor modifi-
cations most of which are because of secondary effects (see
Table I). All of the modifications identified are to satisfy
engineering or mission operation requirements. The AAP space-
craft delta requirements and resulting subsystem modifications
result from longer mission duration, increased mission support,
docked attitude constraints and a desire to save cost and
weight. The primary spacecraft changes related to these
mission requirements are summarized in Table II. A detailed
listing of the AAP and Block II delta requlrements and
resulting modifications are contained in the attachment.

The Service Module (SM) modifications are more
extensive than those in the Command Module (CM). For compari-
son purposes the percent of hardware weight change was
extracted from the weight report. The CM hardware changes
identified amount to less than two percent by weight while
the SM changes will amount to approximately fifty percent of
the dry weight.
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TABLE I

BLOCK II SUBSYSTEMS MODIFIED FOR AAP

Major “Minor
Subsystem Mod Mod Remarks
. EPS - Electrical Power Subsystem X Change fuel cells
CSS ~ Cryogenic Storage Subsystem X Change cryo tanks
ECS - Environmental Control Sub- Two gas atmosphere,
. system X replumb radiators
4y, TCS - Thermal Control Subsystem X Insulation, heaters,
o blankets
5. SECS - Sequence Events Control ‘
e Subsystem X Secondary effects
6. Pyro ~ Pyrotechnic X Secondary effects
7. LV EDS - Launch Vehicle
Emergency Detectilon AAP uses Saturn I
- Subsystem X rather than Saturn V
8. PNGS - Primary Navigation & Add Command capability
Guldance Subsystem X for unmanned rendezvous
of LM/ATM
9. SPS - Service Propulsion
Subsystem X Remove storage tanks
10. SM RCS - SM Reaction Control Add 2400 1bs of pro-
— Subsystem ) X pellant capability
11. €S - Communication Subsystem X Add X-miters for com-
mand capability for un-
manned rendezvous of
N LM/ATM
12. IDS - Instrumentation/Data
Subsystem X Secondary effects
13. D&C - Display and Control
o Subsystem X Secondary effects
14, C&W - Caution and Warning
e Subsystem X Secondary effects
.15. Structure - CM & SM Secondary
Structure Sub-
system X Secondary effects
16. Crew Support Subsystem X Add equipment and sup-
plies to support 56 days




TABLE I (Cont'd)

Major Minor
Subsystem Mod Mod Remarks
17. SLA - Spacecraft LM Adapter X No LM required for AAP-1,
S S 3,34 e
18. Stowage - Experiment data, Maximum stowage
resupply X capability required

19. SCS - Stabilization & Control

Subsystem No modification required
20. EMS - Entry Monitor Subsystem No modification regquired
21. CM RCS- CM Reaction Control

Subsystem No modification required

22. Heat Shield No modification reguired
23. LES - Launch Escape Subsystem No modification required
24. EIS - Earth Impact and Flota-

tion Subsystem No modification required
25. ERS - Earth Recovery Subsystem No modification required
26. Docking Subsystem No modification required




TABLE II

CM/SM PRIMARY MODIFICATIONS VS MISSION REQUIREMENTS

Mission Duration Two gas atmosphere

Long duration cryo storage

Long life fuel cells

SPS upgrading

RCS deorbit backup capability
Backup deorbit electrical power
Redundant battery charger

Change life limited pyro batteries

[ CO—~1 OWUJT =W o+

Mission Support Command capability for LM/ATM
unmanned rendezvous

RCS maneuver capability of cluster
(PNGS & propellant budget)

Remote S-band antenna switching
Integrated C&W system

Cluster voice transmission to earth
Supply cluster atmosphere (cryo
quantity)

Provide stowage provisions for
cameras, data and resupply

Power transfer capability

no

o~ (02003 ¥ - U Y]

Docked Attitude
Constraints

Replumb ECS radiators

Increase CM glycol loop temperature
Add electrical heaters to cold
biased components

Modify SM blanket insulation

= W

Weight & Cost Savings SPS storage tank removal
High gain S-band antenna removal

One helium tank removed

w =
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